Sexually dimorphic effects of maternal dietary protein restriction on fetal growth and placental expression of 11β-HSD2 in the pig.
Placental 11β-hydroxysteroid dehydrogenase 2 (11β-HSD2) inactivates glucocorticoids (GCs) to protect fetuses from over-exposure to maternal GCs, yet how maternal malnutrition affects placental 11β-HSD2 expression is unknown. In this study, Meishan sows were fed standard-protein (SP) or low-protein (LP, 50% of SP) diets and fetuses/newborn piglets were weighed and the corresponding placenta and umbilical cord blood were collected on gestational day 70 and the day of parturition. Significant growth retardation was observed in female, but not male, fetuses (P < 0.05) and the newborns (P < 0.01) of the LP group, which was accompanied by sexually dimorphic expression of 11β-HSD2 in placentas. Female fetuses in LP group showed significant decrease in placental 11β-HSD2 protein content (P < 0.05) and enzyme activity (P < 0.05), whereas male fetuses demonstrated significantly enhanced placental 11β-HSD2 activity (P < 0.05). Serum cortisol levels were significantly higher (P < 0.05) in male piglets compared to females, and the effects of maternal protein restriction on thyroid hormones (T3 and T4) in the umbilical cord blood were also sex dimorphic. Male piglets in LP group had significantly higher T3 (P < 0.01) and lower T4 (P < 0.01), whereas female piglets showed significantly lower T4 (P < 0.01) with no change in T3. As a result, male piglets in LP group exhibited significantly higher T3/T4 ratio compared to female counterparts. These results indicate that the effects of maternal protein restriction on placental 11β-HSD2 expression are gender-dependent in the pig, and thyroid hormones may be involved in such effects.